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scattering. This change of waveform causes a loss of coherence which depends on the seismometer separation and the wave frequency. There is a further coherence loss due to the additive background noise but in this study only signals with large signal-to-noise ratios are used and so the cohe ence loss caused by the background is considered to be negligible.
SPATIAL COHERENCE AND PROPAGATION
When a surface wave propagates in a medium which has lateral inhomogeneities comparable in scale to the wavelength, the constant phase surfaces of the wave are neither simply planar nor cylindrical. The wave fronts canno-L be represented by a single wave vector at each frequency. For a time window of particular length used In analysis, the wave vector at each frequency has a distribution both in magnitude and direction, or, in other words, a particular frequency component of the wave does not have a unique phase velocity or arrival azimuth. The wave is then represented in wavenumber space as a distribution F(k) rather than a singularity <^li"
k o) at a particular frequency. The spatial coherence Y(f,r) is then defined as:
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The integration is taken over the area K, which is the region in the wavenumber domain where F(k) / 0. N is a suitable normalizing factor.
Consider a signal recorded at two sites separated by a distance r. The coherence between the two at a frequency f is normally defined as: The wavefield is represented by an area of finite thickness 2Ak subtending an angle ± 9 about the origin. This wavenumber geometry describes a wave group propagating, on the average, in the negative Y direction. The -jwords "on the average" are used because the azimuth of propagation is really distributed ♦ 0 about the Y axis.
Similarly the magnitude of the wavevector is distributed as k o ♦ Ak. Physically, this means that the phase velocity has a distribution rather than a unique value at a particular frequency, within the area of the array. The range of velocity is given by:
If only small spread angles and velocity ranges are considered, as was mentioned before, the coherence loss in the wavefront direction is virtually independent of the loss in the wave propagation direction. This is equivalent to making the region K rectangular, in which case the integral (1) 
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The rapid fall off in coherence using the longer window suggests a second discrete arrival separated by about 20° from the first and this is in agreement with the frequency-wavenumber analysis. It can be seen that the second arrival has had no effect on the velocity dependent coherence. 
